The study aimed to determine the prevalence of eye diseases among women engaged in the local extraction of palm kernel oil in the Kumasi Metropolis. A cross-sectional study was carried out in five women groups purposively sampled. A total of 150 women were sampled. History taken from the women included participants' demographics and ocular and occupational history. Ocular examination included visual acuity and ophthalmoscopy. The Statistical Package for Social Sciences (SPSS) version 17.0 was used to analyze the data. Descriptive statistics and Chi-square test were employed. A total of 150 women aged from 17 to 84 years were examined. The prevalence of eye diseases was 56.0%. The ocular disease with the highest prevalence was pterygium (34.0%), followed by cataract and pinguecula (20.0% each). The study revealed a high ocular morbidity rate. Regular eye examination and education are recommended for these women since they are exposed to several risk factors which play important roles in ocular morbidities.
Introduction
Occupational hazards are dangers associated with human health and well-being inherent primarily in people's occupations [1] . Workers may be exposed to toxins, dust, ionizing and nonionizing radiations, extreme heat, and chemicals like lead, mercury, carbon monoxide, and other organic solvents [2] .
In Ghana, an appreciable number of persons working in a variety of indigenous industries, namely, fishing, blacksmithing, making of ornaments, farming, and palm kernel oil production, are also exposed to the majority of these hazards [3] .
The processing and production of palm kernel oil using indigenous methods exist mainly at household levels in most Ghanaian communities, even though a few small scale manufacturing industries and cooperatives have also joined the production of the oil [3] .
In a study done on traditional palm kernel oil production in Cape Coast [4] by Anang and Boadu, (2013) statistics showed that the majority of the workers in the palm kernel oil production were women who as a result of their operations were exposed to intense fire source, smoke, sharp flying objects such as nut shells, oil splashes, and spills that resulted in cuts and burns, and possibly other injuries of varying degrees.
The Health and Safety Executive (2005) reported that 1.5 million workers in all industries suffered ill health caused or made worse by work [5] . This statistic could be a true reflection of the case of kernel oil production workers locally. The workers work in poor, untidy, smoky, and sunny environments and with little or no adherence to proper ergonomics. Squatting, prolonged standing, and bending cause them abdominal pains, sleeping disorders, breathing difficulties, fatigue, and general body aches [4] . Harmful agents such as hydrogen sulfide, which is a component of smoke from 2 Epidemiology Research International different sources, are said to cause eye irritations and excite conditions such as allergic conjunctivitis [6] .
There are other several eye conditions that they could also be exposed to. According to Khurana, (2007) , people working in high temperature, smoky and dusty environments are likely to suffer conditions such as pterygium, dry eyes, pingueculum, and some acquired forms of cataract [7] . It will suffice to say that workers who work without any form of facial protection are highly at risk of developing these disease conditions.
This study attempted to determine the eye diseases prevalent among women engaged in the local extraction of palm kernel oil in the Kumasi Metropolis.
Methods

Study Population.
A descriptive cross-sectional study was carried out in the Kumasi Metropolis in the Ashanti region of Ghana. The study population for this study included all women engaged in local extraction of palm kernel oil.
Sampling.
Five women groups engaged in the extraction were purposively sampled to participate in the study. A total of 150 women engaged in the extraction were sampled.
Data Collection Technique.
Interviewer administered questionnaires were filled detailing demographic profile of study subjects and occupational history. A thorough eye examination was carried out on all the local women. Distance visual acuity was taken using the Snellen Chart at 6 metres and ophthalmoscopy was carried out using the Welch Allyn direct ophthalmoscope. All women engaged in local extraction of palm kernel oil present at the time of the study visit were included in the study.
Data Analysis.
The Statistical Package for Social Sciences (SPSS) software, version 17.0, was used to analyze the collected data. The tool employed was descriptive statistics, and Chisquare test was used to find out significant differences between comparable categorical groups.
Ethical Consideration.
Informed consent of the women was first sought through direct interaction. Participants were also assured of the confidentiality of the information gathered.
Results
A total of 150 respondents were examined. These respondents were all women with an age range of 17-84 years. The modal age range was 45-54 years. Table 1 shows the age composition of the respondents.
History of Respondents.
A considerable number of the study participants were illiterates with a frequency of 66.7%. The frequency of literates was 33.3%. The respondents also self-reported information about their personal disease states; medical conditions like diabetes, hypertension, asthma, and many others had a frequency of 38.0%. Other conditions such as tuberculosis, malaria, and pulmonary diseases had a frequency of 26.7%. The frequency of respondents with no known ocular history or those who were not aware of the state of their eye health was 78.7%. There was 77.2% frequency value for the respondents who reported being unaware of any family ocular history. The frequency for those who reported a history of blindness in their family was 8.7% and 3.3% of the respondents reported having had an eye surgery.
Experience in Business.
Respondents who have spent more years in the business (15 years and above) are the most experienced, followed by respondents who have 11-15 years in the business, with the least number of years being 1-5 years. Table 2 shows the distribution of respondents' experience in the business.
All the respondents had one or more ocular symptoms. The ocular symptom with the highest prevalence among the respondents was tearing (73.3%); dizziness was the least reported symptom (0.7%). The reported symptoms per duration of respondents in business are summarized in Table 3 .
Visual Status of Respondents.
The majority (>80.0%) of the respondents had visual acuities of 6/12 and better, while a few of the respondents (<10.0%) had visual acuities worse than 6/18; some (74.0%) of these respondents had cataracts, pterygium, and pingueculum. Normal visual acuity was marked at 6/5-6/9 using the Snellen chart. Table 4 summarizes the visual status of the respondents.
Prevalence of Ocular Conditions. Eye examinations
showed that the total number of respondents with ocular conditions was eighty four, giving a prevalence of 56.0%. Epidemiology Research International 3 Some respondents suffered from one or more ocular conditions. Table 5 represents a summary of the various ocular conditions; the distribution of some of the conditions per respondents' years of experience in the business environment (thus long-term exposure to sunlight, smoke, heat, and dust) without any form of personal protective equipment is also shown in Table 6 .
Discussion
The study population was entirely made up of females; this is because, unlike many other indigenous industries, the local extraction of palm kernel oil in the Kumasi Metropolis is considered a feminine business. All of the respondents had one or more ocular symptoms. The widely reported symptom was tearing with the highest prevalence of 73.3%, with the least reported symptom being dizziness (0.7%). The high prevalence of tearing could be attributed to the fact that respondents are continually exposed to intense smoky environment which causes ocular irritation that could excite lacrimation.
In a study on eye diseases among kitchen staff in senior high schools in the Kumasi Metropolis [8] by Kumah et al. (2009) , tearing was not the widely reported ocular symptom or complaint. The major presenting ocular complaint among the 290 respondents in that study was itchy eyes, with a prevalence of 50.3% followed by excessive tearing with a prevalence of 43.1%. Just like the palm kernel oil extraction business, all the schools in that study used firewood as the primary source of fuel [8] . A similar study showed an association between eye irritations (tearing) and the use of intense smoke-producing biomass fuel for cooking [9] .
Regarding the association between respondents' duration of experience in the business and the reported ocular symptoms, the results apparently showed that those who were new to the business of the kernel oil extraction complained more of acute ocular symptoms such as tearing, itching, and headache but the association was not statically significant ( > 0.05). There was, however, an association between blurred vision and longer duration of work experience. Women who had been in the business for a long time period complained significantly of blurred vision ( < 0.05); blurred vision was probably due to prolonged exposure to smoke.
However, the results in Table 6 , depicting the distribution of eye diseases by the number of years of experience, should be considered in the light of a possible number of challenges to our design. It is possible that the age of the study Table 6 : Distribution of eye diseases by years of experience in business.
Eye disease
Years of experience in business 1-5 ( = 37) 6 -1 0( = 35) 1 1 -1 5( = 31) >15 ( = 47) T o t a l( = 150) Conjunctivitis 4 (10.8%) 4 (11.4%) 0 (0%) 2 (4.2%) 10 (6.7%) participants as a probable confounder might have accounted for the results shown in Table 6 .
Notwithstanding, in a related study, acute eye symptoms were more frequently reported by wood users who were younger than 28 years of age ( < 0.05) than by nonwood users. In that study, a marginally significant difference was observed in older women [10] .
The number of respondents with ocular diseases was 84, giving a prevalence of 56.0% for ocular diseases among the respondents. Some of the respondents on examination had more than one condition. Pterygium was the most prevalent (34.0%) eye condition among all of the other conditions detected. In a similar study done in Meskan, southern Ethiopia, the prevalence of pterygium was also high and was found to be 50.0% [11] . The second highest prevalent ocular diseases found in this study were cataract and pinguecula, each with a prevalence of 20.0%.
The study also reviewed an association between longterm exposure to sunlight, smoke, heat, wind, and dust and the development of cataract, pterygium, and macular degeneration among the participants ( < 0.05). A comparable study also showed a strong association between exposure to sunlight and the formation of pterygium; the most striking increase in the risk of pterygium occurred in subjects who worked outdoors (just like the respondents in this study) compared to those who worked indoors ( < 0.05) [12] .
A total of 18.0% of blindness caused by cataract may be attributable to biomass fuel (wood, dung, and crop residue) used for cooking [13] . This also translates into 29.0% of blindness in rural areas and 6.0% in the urban environment [13] .
Researchers also have identified a higher percentage of risk of getting an eye disease among those who never wear eye protection and hat in the sun. The prevalence of pterygium among individuals who never wear eye protection was mentioned as 8.4% [11] .
Eye irritation during cooking was studied in Lusaka, Maputo, and Hanoi in Zambia, Mozambique, and Vietnam, respectively, and found to be associated with use of intense smoke-producing biomass fuel for cooking; the smoke produced is a precursor to the development of conjunctivitis, cataract, pterygium, pinguecula, and macular degeneration [9] , which are comparable to the eye conditions found among the population for this study.
Conclusion
The prevalence of ocular diseases among the women engaged in the local extraction of palm kernel was 56.0%. The ocular disease with the highest prevalence was pterygium, followed by cataract and pinguecula. There was also a high prevalence of ocular diseases among respondents who had longer exposure to the risk factors (smoke, dust, heat, etc.) in the business. The common complaints of those with ocular diseases were tearing and itchiness.
Regular eye examination is recommended since these women are exposed to several risk factors which play important roles in ocular morbidities.
Public education should focus on encouraging participants to take appropriate protective measures, such as wearing sunglasses and brimmed hats when outdoors and face shields during the extraction of kernel oil. Further research is required to help understand the relative contributions of the different risk factors.
Also, the workers should be advised to take frequent breaks during work since continual exposure to smoke emanating from wood fuel can lead to possible (associated) cardiovascular complications. The workers must be educated on facial hygiene since foreign materials settling on the orbital area and on the eyelashes can precipitate conjunctivitis and other inflammatory eye diseases.
